Abstract. Because of its superior mechanical properties and functions of good use, Steel is widely applied to building structures, bridges, vehicles, supporting frame, machinery and other various industries, and have a large amount of cutting. Due to the different cross-sectional shape and sizes of various steel, and shapes and needs to cutting stock vary, it has a very important practical significance to CNC cutting of some steel to meet the degree of automation and flexibility .In this paper, it studies the numerical control cutting craft to the common steel materials, on this basis, a Steel Cutting Manipulator equipment is designed that able to adapt to common steel and meet the needs of a variety of cutting processes. The forward and inverse kinematics mathematical model of the structure are established.
Connecting rod coordinate system for cutting groove manipulator According to the improved D-H method, the pose of the manipulator relative to the base coordinate {0} for cutting torch: 
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The equation of motion of the manipulator is: 
The positive mathematical model 6 to solve:: Similarly, it proves that the kinematics of robot manipulator is correct.
Kinematic Analysis and Verification of Steel Cutting Manipulator
The trajectory planning simulation of steel cutting manipulator is based on the Robotics Toolbox in MATLAB to construct the 3D model which is the steel cutting manipulator. It is can be seen Fig.3 and Fig.4 . Fig.3 The model of cutting path manipulator Fig.4 The model of setting path
The kinematics of the steel cutter manipulator is solved by using the fkine function in MATLAB Robotics Toolbox. The cutting path manipulator kinematics is verified through equation 6. 
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That is theta 1=1.5708, theta 2=-1.5708, theta 3=-1.5708. By using the ikine function in MATLAB and the mathematical model of inverse solution, the result of the solution is consistent. The correctness of the inverse kinematics mathematical model of manipulator is proved. The inverse kinematics of manipulator with groove cutting. Homogeneous transformation matrix corresponding to the manipulator pose hypotheses for cutting torch: (1) the inverse kinematics of the ikine function of MATLAB is used. That is theta 1=0.7854, theta 2=0, theta 3=1.5708, theta 4=-0.7854, theta 5=0. (2) using inverse solution mathematical model 8 and 9 to solve: That is theta 1=0.7854, theta 2=0, theta 3=1.5708, theta 4=-0.7854, theta 5=0. By using MATLAB's ikine function, kinematic inversion and inverse mathematical model, the results are consistent. It proves the correctness of the mathematical model of kinematics of the manipulator with the cutting groove
Result and Discussion
This paper describes the design of a common type of steel can be used, and to meet the various needs of the steel cutting process of cutting manipulator, establish the kinematic positive and negative solutions of the mathematical model, and its correctness is verified by MATLAB.
